The general theory of twin deficits hypothesis does not consider specific characteristics of domestic tax systems, i.e. whether the revenue side of the budget is dominated by indirect or by direct taxes. The main hypothesis of the paper is that in countries with fiscal systems dominated by indirect taxes, the deterioration of the current account balance would imply higher fiscal revenues due to larger imports and consumption. The hypothesis is based on the characteristics of domestic tax systems of Bulgaria, Croatia, Poland and Romania in which indirect tax revenues account for the majority of total budget tax revenues. Results suggest that the co-movements of the current account and the fiscal balance cannot be explained by the twin deficit theory in countries with indirect tax-oriented systems. These results imply that only the structural economic transformation and export orientation of the economy may reverse the causality direction between two deficits.
There is a large body of literature, both theoretical and empirical, which confirmed that the hypothesis of twin deficits, i.e. the co-movement between budget and current account deficits, holds in reality. However, the general theory does not consider specific characteristics of domestic tax systems, i.e. whether the revenue side of the budget is dominated by indirect or by direct taxes. Moreover, very few authors considered the importance of the domestic tax system in determining the nature of the relationship between the two variables in their empirical papers. The purpose of this paper is to test the hypothesis that in countries with indirect tax-oriented systems, an increasing current account deficit will induce a rise in government revenues, thereby reducing the budget deficit. Thereby, this paper also debates and reconsiders the twin deficit hypothesis which suggests that a fiscal expansion should lead to a worsening of the current account balance and to an appreciation of the real exchange rate.
The hypothesis will be tested on a sample of four European emerging economies -Bulgaria, Croatia, Poland and Romania, in the period from 1999 to 2011, using a Vector autoregression (VAR) model. These four countries were selected since their budget revenues are dominated by indirect tax revenues. This means that a half of total tax revenues make indirect tax revenues, i.e. receivable taxes on production and imports. employment budget, while as a measure of monetary policy the author uses real M1 and real M2 aggregates. To determine whether the elasticity approach receives any long-term support, the author employed three different measures of exchange rate. Quarterly data over the 1971:Q1-1989:Q2 period were used to carry out the analysis. A cointegration technique was used to determine which policy tool has a long-run relationship with U.S. current account and the trade balances. The main conclusion of the paper is that while full-employment budget is cointegrated with the current account and the trade balance, the M2 monetary aggregate is marginally cointegrated only with the trade balance (Bahmani-Oskooee 1992, p. 93).
Using the same data and equations as Bahmani-Oskooee (1992) , Ki-Ho Kim (1995) argued that his results are not valid due to the methodology employed. Precisely, he showed that out of twelve time series that Bahmani-Oskooee concluded to be unit roots using Augmented Dickey-Fuller (ADF) methodology, three do not have a unit root when Kwiatkowski-Phillips-Schmidt-Shin (KPSS) procedure is employed. Furthermore, Kim (1995) employs Johansen's approach in estimating the cointegration relationship, in contrast to Engle-Granger tests employed in Bahmani-Oskooee (1992) . The author verifies that the trade balance is not cointegrated with the fullemployment budget and that both the current account and trade balances have a longrun relationship with the M2 aggregate and the terms of trade, respectively.
Bahmani-Oskooee (1995) extended his previous work and Kim's multivariate models using the Johansen-Juselius cointegration technique. He employs Perron's test to check for the stationarity of time series, emphasizes that cointegration results obtained by the Johansen-Juselius technique are sensitive to the number of lags and states that Kim (1995) has arbitrarily included only four lags without testing it. This analysis showed that although all three policy variables belong to the cointegrating vector, fiscal policy variable is relatively more important as a long-run determinant of the U.S. current account. Bachman (1992) used four variables (Federal Government surplus, gross domestic investment, U.S. relative to foreign productivity, and the estimated risk premium) to represent the causal agent for each of the four hypotheses introduced by Darrat (1998) . The results showed that only the Federal budget deficit explains the evolution of the current account. Feldstein's twin deficit hypothesis proved to be superior by every measure of the performance of the VARs (Bachman 1992, p. 239) .
The twin deficit hypothesis has been empirically proved by many authors. Estimates by Roel Beetsma, Massimo Giuliodori, and Franc Klaassen (2007) suggest that the government spending increase in the selected EU countries (Austria, Belgium, Denmark, Finland, France, Ireland, Italy, Germany, Greece, the Netherlands, Portugal, Spain, Sweden, and the U.K.) produces a 0.7 per cent of GDP impact budget deficit, thereby pointing to the potential relevance of the twin deficits hypothesis (Beetsma, Giuliodori, and Klaassen 2007, p. 11) . On the sample of 17 Organisation for Economic Co-operation and Development (OECD) countries over the period 1978-2009, John C. Bluedorn and Daniel Leigh (2011) found that a 1 per cent of GDP fiscal consolidation reduces the external current account deficit-to-GDP ratio by about 0.6 percentage point within two years. Thus, reducing the current account deficit by 1 per cent of GDP would require a fiscal consolidation of about 1.7 per cent of GDP (Bluedorn and Leigh 2011, p. 600 lyzed the sample of more than 100 countries, and concluded that an improvement in the fiscal balance of 1 per cent of GDP improves the current account balance by 0.2-0.3 percentage points of GDP. Effects gradually disappear, becoming insignificant after 2-4 years. The impact is longer-lasting in emerging than in advanced countries.
Nikolina E. Kosteletou (2013) confirmed the twin deficit hypothesis for EU countries. She concluded that an expansionary fiscal policy worsens the current account in eurozone countries with current account deficits (Greece, Portugal, Spain, Italy, France, Cyprus and Slovenia). However, she found that the opposite direction effect also holds. Namely, as we argue in this paper, she confirmed the existence of reverse causality (from the current account to the government budget).
Veronika Šuliková, Marianna Siničáková, and Denis Horváth (2014) analysed the twin deficit hypothesis in three small open Baltic countries (Estonia, Latvia and Lithuania) during the period 1999:Q1-2011:Q2. Conclusions based on the Vector error correction model (VECM) indicate the validity of the twin deficit hypothesis in the case of Estonia and Lithuania. However, the findings concerning Latvia are more ambiguous since the positive relation between the deficits of the budget balance on one side and the current account on the other is less significant than in Estonia and Lithuania.
The study of Anoruo and Ramchander (1998) found reverse causality between "twin" variables. They found that the trade deficit causes fiscal deficit, while vice versa does not hold, in all countries in the sample (five developing countries in Southeast Asia -India, Indonesia, Korea, Malaysia and the Phillippines), except Malaysia where a bi-directional relationship is documented. Mamdouh A. Alkhatib Alkswani (2000) confirms the existence of a long-run equilibrium relationship between the deficits and affirms the direction of causality from trade deficit to budget deficit or existence of inverse causality. Hrvoje Jošić and Mislav Jošić (2011) also confirmed the inverse twin deficits hypothesis for Croatia over the period 1995-2010. The results of Sandra Krtalić and Ana Grdović Gnip (2011) and Daniel Tomić (2013) speak more in favour of the Ricardian equivalence. However, their analysis, based on the forecast error variance decomposition, revealed that the exogenous shock in the trade deficit explains 5 per cent of the forecast error variance of the budget deficit in Croatia in the same period of the shock.
The Theory of "Twin Divergence"
There is an another strand of literature that dealt with the possibility that budget and current account deficits do not necessarily need to move in the same direction, and tried to find reasons for this phenomenon (also known as the Ricardian equivalence hypothesis). According to Soyoung Kim and Nouriel Roubini's (2008) estimates for U.S., the correlation between the current account and the primary government budget balance in the 1973-2004 period was negative (-0.16 ). This confirms that the government budget and the current account balances do not need to move in the same direction in general. They found that the "twin divergence", rather than "twin deficits", is the more regular pattern for the data over the whole sample period (Kim and Roubini 2008, p. 366) . Moreover, Piotr Misztal's (2012) results of analysis indicate the occurrence of negative causal relationship between the government balance and the current account balance in Latvia, Lithuania and Estonia. PANOECONOMICUS, 2014, 6, pp. 653-667 However, the possible linkage between the structure of the economy, the structure of the tax system and the current account balance was introduced by Guste Santini (2005) . Using the example of Croatia, he argued that the functioning of the production process in European transition economies is often based on the import dependency growth of all sectors. In that case, a fixed exchange rate has a function of tax income growth, which is evident from the foreign trade deficit and tax income movements.
In that context, Santini and Sandra Bebek (2010) further states that the temporal division of taxes onto the past, present and future makes it possible to identify the extent to which the current account balance influences tax revenues and thus, ceteris paribus, the budget deficit. Taxes on past income, which include inheritance taxes, gift taxes, net wealth taxes, real estate taxes and taxes on capital transactions represent taxation of the previously accumulated savings. They indicate savings realized in the previous period, i.e. the "spillover" from the past to the present. Surplus in the current account balance, under the unchanged tax system, represents state savings. Taxes on present represent taxation of current income. Finally, taxes on future represent taxes on the basis of public debt (negative saving). This is possible due to the current account deficit. Higher taxes on imports mean higher tax revenues, since this type of taxation becomes more pronounced (Santini 2005) , which means that in countries with indirect tax-oriented budget revenues systems the twin deficit hypothesis will not work neither in terms of Keynesian proposition nor Ricardian equivalence hypothesis. Budget and trade deficits are linked, but the direction of the causality is reversed, because of the important role of the indirect taxes in this economy, the trade deficit causes the budget deficit.
Data and Methodology
At the beginning of the transition process, countries of Central and Eastern Europe faced the situation of significant unemployment growth, high inflation and the decline in industrial production. Considering the inability to finance needed investments domestically due to low levels of national savings, these countries needed foreign capital to restructure the economy, intensify investment projects, finance growing domestic demand and sustain economic growth during the transition period. Capital flows brought the much needed liquidity for financing investment projects, privatization and enhancing export capacities of transition economies, but also contributed to the development and efficiency of domestic financial markets (İnci Ötker-Robe et al. 2007; Jürgen von Hagen and Iulia Siedschlag 2008; Aleksander Aristovnik 2013) .
However, large capital inflows simultaneously had some aggravating consequences on the macroeconomic stability of transition countries. Unlike in other regions of emerging countries, like developing Asia or Latin America, the current account deficit rose in all European transition countries in parallel with growing capital inflows. The rising current account deficits were a consequence of the strong growth in domestic demand, which was financed by the inflow of foreign loans, and also a consequence of the real appreciation of domestic currencies, all of which stimulated the consumption of mainly imported goods (Aristovnik 2008 Over the last 15 years, Bulgaria, Croatia, Poland and Romania have run a current account deficit on the basis of which they realized substantial tax revenues (Figure 1) . Rising current account deficits were a consequence of the strong growth in domestic demand in all the analysed countries (by both households and enterprises), which was financed by foreign capital inflows, and also a consequence of the real appreciation of domestic currencies (Figure 2) . These developments stimulated the consumption of mainly imported goods.
The majority of the current account deficit in these countries was a consequence of the trade deficit, which was primarily the result of stagnation in goods exports and a rise in imported goods. Since 2009, as a result of the global economic crisis, we have been witnessing a reduction in imports of goods and rising commodity exports and therefore gradually shrinking trade deficits. Thus, the decline in imports of goods contributed to the reduction of customs revenues which put further pressure on the deterioration of the budget balance. 
Bulgaria
Taxes on production and imports, receivable
External balance -goods
Taxes on production and imports, receivable (sa)
External balance -goods (sa) -6,000.00 -4,000.00 -2,000.00 0.00 2,000.00 4,000.00 6,000.00
Romania
External balance -goods
External balance -goods (sa) -10,000.00 -5,000.00 0.00 5,000.00 10,000.00 15,000.00
Poland
External balance -goods
Taxes on production and imports, receivable (sa) External balance -goods (sa) -4,000.00 -3,000.00 -2,000.00 -1,000.00 0.00 1,000.00 2,000.00 3,000.00
Croatia
Taxes on production and imports, receivable Data on tax revenues and external balance of goods, given in Figure 1 , suggest a negative connection between the current account and budget balances in four selected countries, i.e. that the deterioration of the current account balance causes higher fiscal revenues. The reasons for this relationship may be found in the structure of their tax systems. Figure 3 reveals a crucial difference between the characteristics of tax systems in the U.S. and the selected EU (OECD member states) countries and those in Croatia, Bulgaria, Poland and Romania. The indirect tax revenues in 2011 accounted for only 9.2 per cent and, on average, 33 per cent of total budget tax revenues in the U.S. and the selected EU countries, respectively. On the other hand, by the end of 2011, indirect tax revenues accounted for 54 per cent of Bulgarian, 43 per cent of Polish, 46 per cent of Romanian and 49 per cent of Croatian total budget tax revenues, respectively. The unrestricted VAR model, developed by Christopher A. Sims (1980) , is used in order to investigate if the positive external balance of goods shock (a rise in the current account surplus, or a decline in its deficit) induces negative responses of receivable taxes on production and imports in selected European emerging countries, and vice versa. In general, the VAR model in a structural form is given by:
where G(L) is a matrix polynomial in the lag operator L, y t is an n×1 data vector, and e t is an n×1 white-noise error term. In Equation (1) e t are serially uncorrelated. Reduced form VAR model can be estimated from the VAR model in a structural form:
where B(L) is a matrix polynomial in lag operator L and var(u t ) = Σ. In order to simplify interpretation and to find the Vector moving average (VMA) representation in which innovations are orthogonal, it is required to determine a matrix G such that G -1 Σ(G -1 )´ = I.
In this paper the residuals are decomposed in a triangular fashion, i.e. in a Cholesky decomposition (Walter Enders 2010). In this case, G becomes a lower triangular matrix. Subsequently, variable whose dynamics is assumed to precede the other is positioned first.
The analysis will be conducted over the quarterly data in the period from 1999:Q1 to 2011:Q4. Due to data unavailability in the case of Bulgaria the analysis will be conducted over the period from 2000:Q1 to 2012:Q4. The variables that enter the VAR system, the external balance of goods (variable EXTERNAL) and receivable taxes on production and imports (variable TAX) are in first differences, since both time series are integrated of order one. The formal proof of the non-stationarity of series in levels, and the stationarity of differenced series, is given in Table 1 , which reports the results of the ADF unit root test. Data on both variables have been retrieved from Eurostat and, in case of Croatia, from the National Bank and Ministry of Finance databases. Moreover, both series have been seasonally adjusted prior to the analysis. In addition, a dummy variable CRISIS (equals 1 in 2008:Q4, 0 otherwise) has been added to the model to account for the impact of the financial crisis. Since our assumption is that a positive shock in external balance of goods will create a subsequent negative response in tax revenues, the Cholesky ordering of variable is set as follows:
The co-movements of external balance of goods and receivable taxes on production and imports will be explained by interpreting the Impulse response functions (IRF) and variance decomposition derived from the VAR model. The size of the effects will not be considered as the analysis seeks to reveal only the direction of influences.
Results
An unrestricted VAR model with the Cholesky ordering of variables, as indicated in Equation (2), was estimated for each of the four European emerging countries with PANOECONOMICUS, 2014, 6, pp. 653-667 Source: Authors' calculations. indirect tax-oriented systems -Bulgaria, Croatia, Poland and Romania. The number of lags in the model for each country has been determined based on the minimization of the Akaike information criterion. The diagnostic verification of the model leads to the conclusion that it satisfies all assumptions about the distribution of error terms. Results of the tests for the presence of autocorrelation and heteroskedasticity of residuals are available upon request. Figure 4 presents IRF using Monte Carlo algorithm to calculate the error bands for all four countries. Only responses of tax revenues to a shock in the external balance of goods (current account) and a shock to itself are displayed. In Bulgaria, a positive unit shock in the balance of goods account creates a statistically significant negative response in tax revenues. The reaction occurs and is significant instantaneously, i.e. in the same quarter the balance of goods shock takes place. The shock ceases to be significant afterwards and eventually dies off after 2 years (Figure 4 , Panel a). Tax revenues in Croatia react to a balance of goods shock in a similar fashion. Tax revenues shrink instantly after the current account balance increases. However, the initial negative reaction of tax revenues briefly turns positive after two quarters, and then gradually dies off (Figure 4, Panel b) .
Romania records the longest reaction of tax revenues to a balance of goods shock. The strongest reaction is felt in the initial period of the shock, but then it remains significantly negative throughout the first three quarters after the positive current account shock (Figure 4, Panel d) . Finally, tax revenues in Poland react strongly and reduce sharply immediately after their balance of goods improves. However, the reaction is brief and ceases to be significant after one quarter (Figure 4, Panel c) .
Overall, the results of the IRF analysis point to the conclusion that in all four analysed countries tax revenues significantly decline after a positive shock in external balance of goods, which is in line with the set hypothesis. However, the negative reaction of tax revenues is relatively short-lasting, i.e. it is the strongest during the quarter in which the current account shock occurs, after which it gradually dies off. These results point to the conclusion that the twin deficit theory cannot explain the movement of the current account and the budget balance in case indirect taxes dominate the country's tax revenues.
The variance decomposition is given in Table 2 . Again, only the tax revenues variable is reported. Variance decomposition analysis confirms the findings of IRF. In Bulgaria and Romania the external balance of goods explains somewhat more than 10 per cent of tax revenues variation throughout the first two years after the current account shock. In Croatia, that share is slightly higher and is around 13 per cent. The remaining 87 per cent of tax revenues variance is explained by its own variation. However, the impact of a shock in external balance of goods on tax revenues in Poland is fairly more significant than in other countries. Namely, current account movements explain 36 per cent of variation of Poland's tax revenues, only one quarter after the shock. It should be noted that a stable structure of the variance is achieved after only three or four quarters in each country, and the variance decomposition does not change significantly even two years after the shock. position analyses indicate that the reaction of tax revenues is strongest in the initial period, i.e. during the same quarter in which the current account shock occurs, and then gradually dies off. Therefore, results suggest that the co-movements of the current account and the fiscal balance cannot be explained by the twin deficit theory in the countries with indirect tax-oriented systems.
The economic implications of the results of this paper are very important. In countries with fiscal systems dominated by indirect taxes, reduction of the trade deficit would lead to an increase in the budget deficit. In that context, only the structural economic transformation and exports-oriented model of economic growth, that would lead to employment growth and thus increase the share of direct taxes in the budget revenue, may reverse the causality direction between two deficits, thereby making the Keynesian proposition more valid.
